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such as GP1 cleavage by cathepsins B
and L or perhaps the enzymatic reduction
of a critical disulfide bond.
Plato warned us in the Republic that
upon emerging from the cave of projected
shadows we might become overly daz-
zled by images in the luminous world.
While the elegant structural studies of
Lee et al. provide a spectacular glimpse
of the EBOV glycoprotein, the hard work
of exploiting this foundation for the devel-
opment of safe and effective vaccines and
therapeutics to one of the most patho-
genic viruses known to humans is still
ahead.
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Persistence of latently infected CD4+ T cell ‘‘reservoirs’’ presents a major obstacle for current HIV-1 anti-
retroviral therapies. In Cell Host & Microbe, two separate studies use model systems of latent infection to
dissect the influence of host genes on HIV-1 transcription, yielding intriguing, though partially contradictory,
conclusions.HIV-1 latency is established when a small
subset of CD4+ lymphoblasts exit the cell
cycle after proviral integration into the ge-
nome (Finzi et al., 1999). This long-lived
cell population harbours aHIV-1 reservoir,
where replication-competent provirus
retains the ability to reactivate into pro-
ductive infection while remaining shielded
from the immune system by effective
and reversible silencing. Latently infected
cells are inadvertently maintained by
a suboptimal cellular environment for
HIV-1expression, including severalmech-
anisms (Marcello, 2006) operating at post-
transcriptional (i.e, inefficient viral mRNA
transport, inhibitory miRNAs) and tran-
scriptional levels (i.e., absence of cellular
[Sp1, NF-kB] and viral [Tat] activators; re-
pressive chromatin environment). These
processes are of interest given their po-
tential to be manipulated to render latent
HIV-1 susceptible to antiretroviral therapy.
An alternative transcriptional basis for
latency arose from studies indicatingthat HIV-1 preferentially integrates into
active transcription units (Han et al.,
2004; Lewinski et al., 2005; Schroder
et al., 2002). This finding opened up the
possibility that host genes mediate provi-
ral gene silencing by transcriptional inter-
ference (TI). Although TI can be techni-
cally applied to describe any process
that interferes with transcriptional ma-
chinery or its product, it usually refers to
the direct negative impact of one gene
on another in cis. In latently infected cells,
viral integrates residing in introns of ac-
tively transcribed genes may be sub-
jected to TI by host gene ‘‘readthrough,’’
preventing preinitiation complex (PIC) for-
mation on the 50 long terminal repeat (LTR)
viral promoter. Although TI acts in a uni-
formly inhibitory manner when genes are
convergently transcribed, it is possible
that host gene transcription may confer
positive effects on HIV-1 expression
when the provirus is integrated in the
same orientation as the host gene. InCell Host & Microbthis issue of Cell Host & Microbe, studies
by Lenasi and colleagues (Lenasi et al.,
2008) and Han and colleagues (Han
et al., 2008) utilize model systems to de-
termine if host genes play a contributing
role in maintaining proviral latency.
Lenasi and colleagues investigated
whether host gene TI mediates HIV-1 si-
lencing by using two clonal cell lines iso-
lated from an established Jurkat CD4+
T cell model of postintegration latency
(Jordan et al., 2003). Both clones contain
GFP-labeled HIV-1 integrated in a single
allele of a constitutively expressed host
gene (protein phosphatase 5 gene [PP5]
and SUMO-activating enzyme subunit-2
[UBA2]; Figure 1A). In unstimulated cells,
the authors demonstrate through quanti-
tative RT-PCR and chromatin immuno-
precipitation (ChIP) analysis that elon-
gating RNA polymerase (RNAPII-Ser2)
resided over the 50LTR and was accom-
panied by a concurrent depletion of Sp1
(a transcription factor indicating PICe 4, August 14, 2008 ª2008 Elsevier Inc. 89
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(A–D) In this issue, Lenasi et al. (2008) propose that elongating RNA polymerase, originating from the host
gene promoter, confers transcriptional interference (TI) on HIV-1 expression and the creation of chimeric
mRNAs (A). This effect is alleviated through targeted inhibition of the host gene and/or directly by treat-
ment of cells with proviral activators (B). Han et al. (2008) also observed host gene-mediated TI when
HIV-1 is integrated in a convergent orientation (C), but propose that elongating polymerase from the
host gene can enhance HIV-1 transcription when orientated in the same direction (D).assembly). This transcriptional profile
suggests TI with two interesting conse-
quences. First, elongating RNAPII, origi-
nating from the host gene, renders the
50LTR promoter inaccessible to the PIC.
Second, chimeric transcripts are created
by 50LTR polyA site use together with
a proximal cryptic splice acceptor site.
Proviral stimulation by viral (Tat) or cellular
(TNF-a) factors caused a large increase
of both initiating and elongating poly-
merase (RNAPII-Ser5/Ser2) and Sp1 at
the 30LTR. Ironically, this is a ‘‘knockon’’
effect, where downregulation by TI at the
50LTR encourages transcription initiation
at the 30LTR due to the loss of TI normally
applied by elongating RNAPII originating
from the 50LTR. A strategy was devised90 Cell Host & Microbe 4, August 14, 2008 ªto determine if this phenomenon naturally
occurs in infected primary CD4+ cells
containingmultiple proviral insertion sites,
presumably resulting in different tran-
scriptional attributes. Significant levels of
host-viral chimeric transcripts were de-
tected, indicating viral transcription is
subjected to TI in CD4+ T cells.
Can release of host gene-mediated TI
be exploited to devise a strategy for elim-
inating the latent HIV-1 reservoir? Two dif-
ferent approaches for release of TI were
used (Figure 1B), the first targeted the
estrogen receptor-dependent PP5 pro-
moter. Stably transfected shRNAmir was
used to deplete estrogen-receptor
mRNA, then potential TI release of the
HIV-1 provirus was assessed by GFP2008 Elsevier Inc.epifluorescence (indicating active 50LTR
transcription). GFP production increased
to 20% of cells, indicating partial allevia-
tion of host-mediated TI. Not all host
genes can be directly targeted in this
fashion, so a second strategy used direct
proviral stimulation (TNF-a for initiation;
HMBA/Tat for elongation). As synergistic
activation of TNF-a with HMBA/Tat-in-
creased GFP-positive cells to almost
60%, combinations of viral transcriptional
activators appear to overpower any tran-
scriptional influence originating from the
host gene.
Han and colleagues, similarly to Lenasi
and colleagues, propose that transcrip-
tional readthrough in host cells is impor-
tant in modulating viral transcription by
TI. Their approach was to develop an ele-
gantly designed model system in which
HIV-1 transcription could be measured
and compared under conditions where
host gene readthrough can be selectively
permitted or blocked using a removable
triple polyA sequence/spacer region
(Han et al., 2008). Using homologous re-
combination, a cassette containing
a GFP-labeled HIV-1 genome was in-
serted into an intron of the HPRT gene in
HCT116 (colon carcinoma) cells. Potential
orientation effects could also be ana-
lyzed—an important consideration in
keeping with prior studies where HIV-1 in-
tegration did not exhibit orientation pref-
erences relative to host gene transcription
(Lewinski et al., 2005).
The effect of host gene readthrough
when HIV-1 lies in the opposing orienta-
tion was assessed using steady-state vi-
ral mRNA and ChIP analysis (Figure 1C).
In this convergent setting, HIV-1 tran-
scription declined, along with ChIP sig-
nals detecting RNAPII and other relevant
transcription factors over the 50LTR. This
observation is in agreement with numer-
ous studies in which TI between conver-
gent promoters results in a uniformly neg-
ative effect. In this study, TI appears to act
upon 50LTR binding factors without af-
fecting steady-state HPRT transcript
levels, indicating that nonreciprocal colli-
sion of converging elongating complexes
or promoter occlusion/transcription factor
‘‘dislodging’’ is accountable. However,
the striking aspect of the Han et al. paper
relates to analysis of constructs where
HIV-1 is orientated in the same direction
as HPRT (Figure 1D). In readthrough
clones, proviral transcription was
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accompanied by an increase in GFP ex-
pression measured by flow cytometry.
These results are at odds with prior stud-
ies that infer an integral role of TI in repres-
sing viral promoters in the same orienta-
tion as an upstream promoter (Cullen
et al., 1984; Greger et al., 1998; Lewinski
et al., 2005) and the findings of Lenasi
et al. (2008) in this issue. Furthermore,
these results imply that latent HIV-1
should exhibit a trend toward convergent
integration, which does not appear to be
the case (Han et al., 2004; Lewinski
et al., 2005).
Is there an underlying cause of this con-
trary influence of same-orientation host
gene readthrough on HIV-1 transcription?
Position effectsmay play some role. Alter-
natively, different transcriptional mecha-
nisms may be employed in resting CD4+
cells than in HCT116 cells to repressHow Do Flies Tole
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Although gut epithelia are in constan
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ular mechanisms by which the host
Symbiosis of prokaryotic microorganisms
and their eukaryotic hosts reflects a long-
standing and coevolving relationship be-
tween the two parites. This delicate rela-
tionship can be mutually beneficial when
the host-microbe interaction is well bal-
anced. One of the most intriguing exam-
ples of a prokaryote-eukaryote interaction
is the mutualism between the metazoan
gut and resident microflora (Backhed
et al., 2005). Although the mechanism by
which host gut allows the existence of
commensal microbiota has yet to be fully
elucidated, recent studies on gut immune
tolerance have revealed that downregula-HIV-1 integrates in actively transcribed
host genes. It will be of interest if this phe-
nomenon occurs naturally and, if so, what
strategies are employed by latent cells to
maintain proviral silencing. It is clear that
multiple mechanisms contribute to main-
taining HIV-1 latency at the transcription
level, and the key may lie in unraveling
the complex processes by which host
genes regulate a viral genome within their
own.
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InDrosophila gut epithelia, a genetically
well-defined NF-kB pathway known as
the immune deficiency (IMD) pathway op-
erates in response to microbial elicitors
including peptidoglycan (PGN). During
the immune reaction, microbe-derived
PGN is recognized by the PGN receptors,
PGN recognition protein (PGRP)-LC and
PGRP-LE. Upon recognition, these re-
ceptors initiate the IMD pathway, ulti-
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mately leading to nuclear-translocation
of p105-like NF-kB, Relish. Activated Rel-
ish subsequently induces the expression
of a wide variety of immune genes such
as antimicrobial peptide (AMP) genes,
the peptide products of which, in turn,
neutralize the invading pathogens. How-
ever, commensal microbes peacefully
coexist with the gut epithelia even though
they also contain PGN, which would
normally be expected to provoke the
IMD-dependent antimicrobial program.
Several lines of evidence suggest that
the host deploys immune tolerance pro-
gram that intervenes at different levels in
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